Angiotensin converting enzyme inhibition enhances collateral artery remodeling in rats with femoral artery occlusion.
Evidence from experimental animal studies indicate that ACE inhibition expands collateral blood flow both in ischemic hearts and peripheral limbs. The present study evaluates whether ACE inhibitor induces collateral blood flow expansion and change of angiogenic gene expression profile in collateral arteries during remodeling. Male Sprague-Dawley rats, weighing 350 g were treated with vehicle (control) or quinapril (ACE inhibitor) at either low dose (3.0 mg/kg) or high dose (18 mg/kg) for 1, 3, 7, 14 days (gene expression) or 16 days (blood flow). All rats received bilateral occlusions of the femoral arteries. Collateral blood flow to the hind limb was assessed by 85Sr and 141Ce-labeled microspheres during treadmill running at 15 and 25 m/min speeds. Quinapril reduced plasma ACE activity by 58% and 88% for the low-dose and high-dose groups, respectively (P < 0.001). High-dose quinapril reduced exercising blood pressure (P < 0.05) and increased hind limb conductance. Collateral blood flows to calf muscles were 51 +/- 3.7, 73 +/- 5.0, and 68 +/- 1.9 mL/min per 100 g in control and quinapril low- and high-dose groups, respectively, during high-speed running (P < 0.001). Real-time RT-PCR revealed that ACE inhibition shifted gene expression to a proangiogenic phenotype in the newly developed collateral arteries. Our findings indicate that ACE inhibition could increase collateral-dependent blood flow and collateral vessel remodeling by promoting proangiogenic gene expression in newly developed collateral arteries. Our results support the potential utility of ACE inhibitor as a therapeutic agent in treating peripheral occlusive arterial disease.